The study of the anthraquinones of Asphodelus fistulosus and A. microcarpus resulted in the isolation of chrysophanol, aloe-emodin, anhydrorugulosin, three others bianthraquinones (the cleavage products of which are either 1 ,8 -dehydroxyanthraquinone or chrysophanol) and chrysophanol-8 -mono-/?-D-glucoside. The obtained results revealed a qualitative difference in the anthraquinone content of the different parts (leaves, seeds and tubers).
Introduction
Several species of the fam ily L iliaceae were found to contain quinones 1. Of these, anthraquinones re present the m a jo r constituents, followed by naphtho quinones. On the other hand, only one benzoquinone viz. polygonaquinone was reported in the fam ily. V an Rheede van O udtschoorn2 detected anthraquinones in several genera of L iliaceae in cluding A sphodelus albus. The study of the anthra quinones of the tubers of A. m icrocarpus, growing in Egypt, was carried out by the authors 3. Two new bianthraquinones, asphodelin and m icrocarpin, were recently isolated from A. m icrocarpus 4.
The present work com prises the study of the anthraquinones of Asphodelus fistulosus as well as the qualitative com parison of these constituents in the different parts of A . fistulosus and A. m icro carpus.
Results and Discussion
The anthraquinones, either in the free or in the glycoside form , of both A. fistulosus and A. m icro carpus were studied. The method used for the pre paration of the free anthraquinones envolves extrac tion of the plant m aterial with ethanol, followed by treating with alkaline solution and extraction of the liberated anthraquinones, from the acidified me dium, with ether.
The column chrom atographic technique, using silica gel succeeded only in separating two anthra quinones in a pure form (Table I ) , while on ap plying preparative TL C (a common method for the separation of the anthraquinones) and using silica gel (benzene-methanol 9 0 :1 0 ) fo r two develop m ents), six anthraquinone components w7ere ob tained in a pure form . The rem aining constituents, having very close Rp values, could not be separated on trying several solvent systems and were found to be present in relatively small amounts (anthra quinone components 1 -3 in both species and M in A . m icrocarpus) . The anthraquinone m ixture (M ) consists of another 4 com ponents. The identity of these latter com ponents as anthraquinones was also confirmed (B örn trag er test and magnesium acetate so lu tio n ).
On applying preparative TLC technique, several precautions (including devoid of light) were taken in consideration because of the sensitivity o f some anthraquinones in laboratory co n d itio n s1. M ore over, the qualitative picture of the anthraquinones, prepared either from the air-dried plant by Soxhlet extraction of from fresh plant at room temperature (without any heat) was found to be the same, proving that none of the anthraquinones detected may be an artefact.
Of the isolated six anthraquinone components, one (4 ) was unstable, even when all precautions were taken, and gave as decomposition product 1.8-dihydroxyanthraquinone. The fact that the lat ter is the sole decom position com ponent of 4 led to the belief that the original component is probably
The anthraquinone com ponents 5 , 6 and 8 were identified as dianhydrorugulosin, aloe-emodin and chrysophanol respectively. On the other hand, com ponents 7 and 9 were found to be bianthraquinones. 7 was obtained in small amounts and its cleavage product is identified as 1 ,8 -dihydroxyanthraquinone; while that of 9 was proved to be only chryso phanol. The data obtained (m .p ., IR , U V , M S, tetraacetate and tetramethyl ether derivatives) of the antraquinone 9 are different from those of the other known bianthraquinones, as well as from those re cently separated from A. m icrocarpus 4, and seems that it is a new natural bianthraquinone. Further investigation of the latter two bianthraquinones are in progress. The Rp values of the isolated anthra quinones and the available authentic references are shown in T able II.
The above anthraquinones (1 -9 ) , were isolated from both species. The qualitative investigation of the anthraquinones in the different parts of the two species, as carried out by two-dimensional TLC (F ig . 1) revealed certain differences (T ab le I I I ) . The percentage of the total free anthraquinones (Table IV ) varies from 0 .0 0 9 in the seeds of A. 
Thin-layer chromatography
A dsorbents: silica gel G and polyamide. Solvent system s: several solvents 3' 5 -9 were used (Table II) . V isualization was carried out by U V or by spraying with alcoholic magnesium a ce ta te 10 or KOH solu tion 11 or by exposing to ammonia vapours and re exam ining under UV.
Anthraquinones of A. fistulosus
P r e p a r a t i o n o f t h e a n t h r a q u i n o n e s
The procedure used for the preparation of both the free anthraquinones and the glycosides have been previously reported in d e ta il3. The anthra quinone m ixture was fractionated by preparative TLC (1 m m thick) using benzene-methanol 9 0 :1 0 two developments. Components 8 and 9 were found to posses very close Rp values in the above solvent, thus they were scraped from the chromatoplates as one zone and then re-fractionated by another pre parative TLC using benzene. Development of the plates was carried out in chrom atographic ja rs cov ered with black paper to devoid light. Components 1, 2 and 3 were proved to be anthraquinones; how ever the quantities obtained are com paratively small, and trials to get any of them in a crystalline form were unsuccessful. Investigation of the anthraquinones of the leaves and seeds was carried out in the usual manner.
Two-dimensional T LC
The qualitative com parison of the anthraquinones in the different parts of the two studied species was further carried out to obtain a precise check using benzene-methanol 80:20 in one direction and 90:10 in the other direction.
